
ON THE DEATH OF THE PHILLIPS CURVE:
FURTHER EVIDENCE

Richard Reichel

In a recent contribution to this journal, William Niskanen (2002)
convincingly showed that the Phillips curve does not exist in the
United States, at least not in the form usually proposed. Though there
is a negative short-run relationship between unemployment and the
inflation rate, the long-run correlation is positive. During the sample
period 1960 through 2001, the nonaccelerating inflation rate of un-
employment (NAIRU) is estimated at a low 3.7 percent, correspond-
ing to zero inflation. These striking results provide a starting point for
further research. In this article, I apply cointegration techniques to
reproduce Niskanen’s results and expand the analysis to other indus-
trialized countries. The estimation results show that the concept of
the Phillips curve should indeed be buried. As a policy guideline it is
totally useless.

Niskanen’s Model
Niskanen proposed the following functional form of the relation-

ship between the unemployment rate U and the inflation rate I (t is
the time index):

(1) Ut = � + �1Ut−1 + �0It + �1It−1 + �t.

This autoregressive distributed lag model (ARDL) relates current
unemployment to the current inflation rate, the inflation rate lagged
once, and the lagged unemployment rate. An ordinary least squares
(OLS) estimation based on the period from 1960 through 2001 (an-
nual U.S. data) yielded the following equation:

�2� Ut = 1.487 + 0.594Ut−1 − 0.229It + 0.464It−1.
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The estimated coefficients are highly significant, and the overall fit
(R2 = 0.81) is quite impressive. Surprisingly, the alleged Phillips curve
is entirely short-run in nature. An increase in this year’s inflation rate
of 1 percentage point lowers overall unemployment by 0.23 percent-
age points in the short run. However, in the long run the negative
effects of inflation dominate. Calculating the minimum sustainable
unemployment rate by dividing the constant term by (1-0.594) gives
a “natural” rate of 3.7 percent, corresponding to a zero inflation rate.

Thus, the major lesson of Niskanen’s analysis is that there is no
tradeoff between unemployment and inflation that could be exploited
by policymakers. On the contrary, a stable price level will minimize
unemployment in the long run.

Comments on Niskanen
Although Niskanen provides convincing evidence for the death of

the Phillips curve, several comments are warranted:

1. It would be interesting to estimate his model for other countries
in order to check whether the Phillips curve is still alive else-
where. Theoretically, Niskanen’s U.S. results could be an out-
lier.

2. Preliminary estimates of Niskanen’s ARDL model for other
countries gave somewhat puzzling results. For example, I ob-
tained a “natural” rate of unemployment of 14.5 percent for
Germany and 21.9 percent for the Netherlands, which seems
unrealistically high. In most cases, the constant term of the
equation on which the computation of the “natural” rate is
based, is hardly significant. Thus, something may be wrong with
the ARDL specification.

3. Methodologically, the estimation of an ARDL model by OLS is
appropriate if the standard regression assumptions are not vio-
lated. Classical OLS is an efficient estimator when the variables
included are stationary or integrated of order zero (I(0)). This
implies that they do not exhibit trends or a changing variance
over time (Greene 2003: 608). In our case, however, this is
doubtful. The hypothesis of stationary data might be true in the
U.S. case, but in several European countries one would expect
I(1) series, as unemployment rates clearly show upward trends.

Nonstationarity implies that empirically estimated relationships
could be spurious in the sense that they do not represent economi-
cally meaningful equilibria. For example, a regression of a random
walk against another random walk could produce highly significant
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coefficients and a good overall fit despite the fact that both variables
are unrelated. This issue of spurious regressions has been addressed
frequently in the literature and gave rise to the development of
cointegration methods and the estimation of error correction models.
As the Phillips curve may be vulnerable to spurious regression effects
too, cointegration models should be applied in order to test for po-
tential spurious effects.

Therefore, I will proceed as follows: First, I will analyze the prop-
erties of the unemployment and inflation time series. Second, I will
show that Niskanen’s ARDL model can be easily transformed into a
simple error correction model. Finally, I will estimate the trans-
formed model using time series data from 16 developed countries.1

Cointegration and Error Correction
Niskanen’s ARDL version of the Phillips curve relationship can be

easily converted into an error correction model (ECM) that simulta-
neously incorporates the long-term relationship between unemploy-
ment and inflation and the short-run adjustment dynamics.

Consider the ARDL model

�3� Ut = � + �1Ut−1 + �0It + �1It−1 + �t,

and define the first differences of the variables

�Ut = Ut − Ut−1,

�It = It − It−1.

Solving for Ut and It, inserting into the ARDL equation, and re-
arranging we finally obtain

�4� �Ut = � + �0�It + ��1 − 1��Ut−1 − � It−1� + �t,

where � = −(�0 + �1)/(�1 − 1). An alternative version of this model,
the well-known Koyck distributed lag Ut = � + �1Ut−1 + �0It + �t

yields the same error correction equation with � = −�0/(�1 − 1). The
error correction form of the ARDL model has two components. The
first describes the equilibrium relationship between the changes in
the unemployment rate and the changes in the inflation rate. The
second component is the equilibrium error (�1 − 1)(Ut−1 − � It−1),
which accounts for deviations from the equilibrium. A cointegrat-
ing relationship between Ut and It implies a negative sign of the
coefficient of the equilibrium error (�1 − 1), the so-called loading

1A comprehensive data set is presented by the European Commission (2002: 274).
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coefficient. In this case, deviations from the equilibrium will be cor-
rected and therefore indicate a stable equilibrium.

We can now distinguish several cases. If Ut and It are stationary,
there is no need for an error correction model, and the ARDL model
is appropriate. If the variables are nonstationary (I(1)), there are two
alternatives. In the case of cointegration (i.e., a meaningful Phillips
curve between Ut and It), we should obtain a significantly negative
loading coefficient as well as a significantly positive �. If there is no
Phillips curve, the regression will not survive the differencing proce-
dure. Thus, a “significant” level relationship in the ARDL formulation
would be totally spurious.

Empirical Estimation
The analysis of the Phillips curve relation is conducted for 16

countries during the period from 1960 to 2001. We start with an
examination of the statistical properties of the unemployment and
inflation series and check whether the variables are stationary I(0) or
difference-stationary (I(1)). This is usually done by unit root tests
such as the (augmented) Dickey-Fuller (ADF) or the Phillips-Perron
(PP) test. During the 1980s and 1990s, an impressive battery of tests
was developed. These tests differ with respect to their null hypoth-
esis, the handling of autocorrelation, the small sample properties, and
many other aspects. In general, they suffer from relatively little
power. For example, the null (series is I(1)) is too often rejected by
the simple ADF test.

In our analysis, the following three tests are applied: (1) the widely
used ADF test; (2) the Kwiatkowski-Phillips-Schmidt-Shin (KPSS)
test, which assumes stationarity; and (3) the Elliot-Rothenberg-Stock
test (ERS). Without reporting detailed test statistics, the results for
our 16 countries are summarized in Table 1.

The overwhelming majority of the tests indicate that the unem-
ployment rate is I(1). The ADF results for Greece and Spain, how-
ever, show that the unemployment series are I(2), which means they
have to be differenced twice to obtain stationarity. That result may be
due to the sensitivity of the test to a sharp rise in unemployment rates
during recent years. Additional unit root tests (PP, Ng-Perron) con-
firmed that the series are indeed I(1). With respect to the inflation
rate, the results are more mixed. Whereas the ADF and the ERS tests
indicate nonstationarity, the KPSS tests often reject this. Therefore,
alternative tests were performed. All these tests indicate that the
inflation series are I(1).

The United States seems to be a special case. It is not quite clear,

CATO JOURNAL

344



T
A

B
L

E
1

R
E

SU
L

T
S

O
F

U
N

IT
R

O
O

T
T

E
ST

O
N

U
A

N
D

I

C
ou

nt
ry

U
–A

D
F

U
–K

PS
S

U
–E

R
S

I–
A

D
F

I–
K

PS
S

I–
E

R
S

A
us

tr
ia

I
(1

)
I

(1
)

I
(1

)
I

(1
)

I
(1

)
I

(1
)

B
el

gi
um

I
(1

)
I

(1
)

I
(1

)
I

(1
)

I
(0

)
I

(1
)

D
en

m
ar

k
I

(1
)

I
(1

)
I

(1
)

I
(1

)
I

(1
)

I
(1

)
F

in
la

nd
I

(1
)

I
(1

)
I

(1
)

I
(1

)
I

(0
)

I
(0

)
F

ra
nc

e
I

(1
)

I
(1

)
I

(1
)

I
(1

)
I

(0
)

I
(1

)
G

er
m

an
y

I
(1

)
I

(1
)

I
(1

)
I

(1
)

I
(1

)
I

(1
)

G
re

ec
e

I
(2

)
I

(1
)

I
(1

)
I

(1
)

I
(0

)
I

(1
)

Ir
el

an
d

I
(1

)
I

(0
)

I
(1

)
I

(1
)

I
(0

)
I

(1
)

It
al

y
I

(1
)

I
(1

)
I

(1
)

I
(1

)
I

(0
)

I
(1

)
Ja

pa
n

I
(1

)
I

(1
)

I
(2

)
I

(1
)

I
(1

)
I

(1
)

N
et

he
rl

an
ds

I
(1

)
I

(0
)

I
(1

)
I

(1
)

I
(0

)
I

(1
)

Po
rt

ug
al

I
(1

)
I

(0
)

I
(1

)
I

(1
)

I
(0

)
I

(1
)

Sp
ai

n
I

(2
)

I
(1

)
I

(1
)

I
(1

)
I

(0
)

I
(1

)
Sw

ed
en

I
(1

)
I

(1
)

I
(1

)
I

(1
)

I
(0

)
I

(1
)

U
.K

.
I

(1
)

I
(1

)
I

(1
)

I
(1

)
I

(0
)

I
(1

)
U

.S
.

I
(1

)
I

(0
)

I
(0

)
I

(1
)

I
(0

)
I

(1
)

DEATH OF THE PHILLIPS CURVE

345



whether U is I(0) or I(1). This is due to fact that the U.S. series
neither shows a significant long-term trend nor a changing volatility.
However, considering the low power of the tests, I shall treat the U.S.
unemployment series as I(1). Moreover this is motivated by the logic
of cointegration. Regressing an I(0) series against an I(1) series would
be inherent nonsense. A definite answer to the issue of integratedness
must be given by the outcome of the ECM estimation.

For each country the ECM equation is estimated and the following
sequence of results is presented in Table 2: Column 1 shows the
simple correlation coefficient between the unemployment rate and
the inflation rate; column 2 reports the short-run impact of inflation
on unemployment—the coefficient �0 of the ECM; column 3
presents the loading coefficient to show the presence of a cointegrat-
ing relationship; column 4 reports the long-run �, which must have a
positive sign if the traditional Phillips curve is a valid representation
of the U-I relation; column 5 shows the overall fit of the error cor-
rection equation R2; and column 6 presents the conclusions.

The results can be summed up:

1. There is not a single country where the traditional Phillips curve
can be found as a long-run relationship.

2. The only long-run relation exists in the United States, but it
clearly confirms the harmful effects of inflation as stated by
Niskanen. It is beyond the scope of this article to analyze why
those effects seem to be absent in other countries.

3. A significant short-run impact of inflation on unemployment
could be identified in only 2 of the 16 cases—Italy and the
United States. In all other cases, there are no indications of even
a short-run positive impact of inflation on employment. Thus, in
those 14 cases, it is not justified to call for monetary expansion
even if policymakers are very short-run oriented.

4. In the overwhelming majority of cases, the traditional Phillips
curve does not survive the differencing procedure and the
cointegration test. Unemployment and inflation rates simply are
not cointegrated. Any of the seemingly observed curves (9 coun-
tries) must be rejected as a spurious phenomenon. Moreover,
this result does not depend on the sample period, as an estima-
tion of the ECM based on alternative sample periods (e.g.,
1960–1990, 1970–2001) revealed similar findings. Thus, trying
to rescue the Phillips curve by arguing that the curve shifts over
time (Ball and Mankiw 2002) is a tautology, and does not con-
tribute to meaningful economic theory. Even if it were possible
to identify economic factors that could consistently explain such
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shifts (and thus noncointegration), the short-run tradeoff should
always exist. But, as shown earlier, in the vast majority of cases
this short-run relation is absent.

There is another opportunity to test the Phillips curve without
running into estimation problems. Fortunately, there are data on the
German unemployment and inflation rate from 1887 through 1914, a
period characterized by fully flexible labor and goods markets.2 In
addition, during this period under the gold standard there were no
significant market regulations. Unit root tests of the time series Ut and
It clearly indicated that both variables are stationary so that the ARDL
model can be estimated by OLS without transforming it into an error
correction model. The results are striking. First, a scatterplot of the
data does not show a simple Phillips curve relation. Though the cor-
relation coefficient is –0.17, it is insignificant.

The ARDL results are as follows (t-statistics in parentheses):

�5� Ut = 1.78 + 0.13Ut−1 − 0.11It + 0.01It−1

�3.05� �0.51� �0.84� �0.08� R2 = 0.06 DW = 1.57

Short- and long-run effects of inflation are visible as in Niskanen’s
equation, but the coefficients are not significant. The same applies to
the lagged unemployment rate. Based on these results, there is a
“natural” rate of unemployment of 1.78 percent, which is full em-
ployment.

Thus, Niskanen’s funeral oration on the U.S. Phillips curve was
certainly appropriate, but we should bury the other curves too.
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